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Abstract

This work has been done for the investigation of the anti-inflammatory and
analgesic activity of methanol extract of dried leaves of Murraya koenigii Linn by oral
administration at dose of 100, 200 and 400 mg/kg body weight, to healthy animals.
Extract was studied for its anti-inflammatory activity by using carrageenan-induced hind
paw edema in albino rats and the mean increase in paw volume and % inhibition in paw
volume were measured plethysmometrically at different time intervals after carrageenan
(1% wl/v) injection. Extract was also evaluated for analgesic activity using Eddy’s hot
plate method and formalin induced paw licking method in albino rats. The methanol
extract showed significant (P < 0.001) reduction in the carrageenan-induced paw edema
and analgesic activity evidenced by increase in the reaction time by eddy’s hot plate
method and percentage increase in pain in formalin test. The methanol extract showed
anti-inflammatory and analgesic effect in dose dependent manner when compared with
the control and standard drug, diclofenac sodium (10mg/kg, p.o). These inhibitions were
statistically significant (P < 0.05). Thus our investigation suggests a potential benefit of
Murraya koenigii in treating conditions associated with inflammatory pain.
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Introduction

Murraya koenigii is known as ‘curry
patta’ in hindi and widely used as spice and
condiment in India and other tropical
countries. It belongs to the family Rutaceae
[1]. Traditionally, the plant is used as a
stimulant, stomachic, febrifuge, analgesic
and for the

treatment of diarrhoea,

dysentery; insect bites and also used to allay

heat of body [2]. Previous phytochemical
investigations on this plant revealed the
[3-6].

anti-microbial,

occurrence of carbazole alkaloids
Anti-oxidant, anti-tumour,
anti-inflammatory, anti-trypanocidal and
mosquitocidal activities have been indicated
for some of these alkaloids [7-11]. This
study, therefore, intends to investigate the

analgesic and anti-inflammatory activities of

Available online on www.japtr.org 68



Journal of Advanced Pharmaceutical Technology & Research Vol. 1 (1), Jan-Mar, 2010

the leaves of Murraya koenigii by studying
the effects of methanol extracts of the plant
on nociception induced by formalin and hot-
induced

plate, and on carrageenan

inflammation in  experimental animal

models, in order to validate the folk

medicinal use of this plant.

Material and Methods

Plant material
The leaves of Murraya koenigii were
collected from the University of Rajasthan,
Jaipur (Rajasthan, India) in month of March
2009. The identity of the collected plant was
confirmed by P.J. Parmar, Joint Director in
Botanical Survey of India (BSI), Jodhpur
(Rajasthan, India). The Herbarium of the
plant was deposited in the BSI against
voucher specimen no. JNU/JPR/PC/SG-1
Preparation of the methanol extract
The plant material was dried under
shade and powdered mechanically. The 50
gm of powder sample was defatted with
(60-80°), and

extracted with methanol by using soxhlet

petroleum  ether then
apparatus. The extraction was continued till
a few drops of the last portion of the extract
left no residue on drying. The solvent was
removed by concentrated in vacuo in a

rotary evaporator and dried under reduced

pressure. The yield of the methanol extract
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was 9.4%. The dried extract was stored in

refrigerator until further studies.

Drugs

Diclofenac sodium, lambda
Carrageenan  (Sigma  Chemical Co.),
Formalin (Merck Specialities, Mumbai),

Sodium chloride

Mumbai).

(Merck  Specialities,

Animals

Male albino mice (25-30 g) and
male albino rats (180-200 g) were used
taking into account international principles
and local regulations concerning the care
and use of laboratory animals [12]. The
animals had free access to a standard
commercial diet and water ad [ibitum and
were kept in rooms maintained at 22 + 1°C
with a 12-h light/dark cycle. The
institutional animal ethics committee has
approved the

(Approval no. 001/2009/IAEC/JNU).

protocol of the study

Carrageenan-induced edema in rats
[13]

5 Groups of six animals were used.
Paw swelling was induced by sub-plantar
injection of 0.1 ml 1% sterile lambda
carrageenan in saline into the right hind
paw. The methanol extracts of M. koenigii at
dose of 100, 200 and 400 mg/kg were
60 min before

administered  orally
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carrageenan injection. Diclofenac sodium
(10 mg/kg) was used as reference drug.
Control group received the vehicle only (10
ml/kg). The inflammation was quantified by
measuring the volume displaced by the paw,
using a plethysmometer (Ugo Basile) at time
0, 1, 2, 3, and 4 h after carrageenan
injection. The difference between the left
and the right paw volumes (indicating the
degree of inflammation) was determined and
the percent inhibition of edema was

calculated in comparison to the control

animals.
Formalin test [14]

The procedure was similar to that
described previously by Hunskaar and Hole,
1987 and consisted of the injection of 20 pl
of 2.5% solution of formalin (0.92%
formaldehyde) made up in phosphate buffer
(pH 7.3) in the dorsal surface of the left hind
paw of the mice. Immediately, the animals
were placed individually in an observation
chamber made of acrylic transparent;
beneath the floor, a mirror was mounted at a
45° angle to allow clear observation of the
paws of the animals. The amount of time
that the animal spent licking the injected
paw, considered as indicative of pain, was
recorded during 30 min following formalin

injection. The initial nociceptive scores

normally peaked 5 min after formalin
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injection (early phase) and 15-30 min after
formalin injection (late phase), representing
both the neurogenic and inflammatory pain
responses, respectively [14]. Animals were
treated with the methanol extract of M.
koenigii (at dose of 100, 200 and 500 mg/kg
p.o.) 1 h before the formalin injection.
Control animals received only the vehicle
used to dilute the substances (NaCl solution

10 ml/kg).
Hot-plate test [15]

The hot-plate was used to measure
response latencies according to the method
described by Eddy and Leimbach, 1953. The
mice were placed on an Ugo Basile hot-plate
maintained at 56°C and the time between
placement of the mouse on the platform and
shaking or licking of the paws or jumping
was recorded as the hot-plate latency. Mice
with baseline latencies higher than 10 sec
were eliminated from the study. Twenty-
four hours later animals were treated with
the methanol extract of M. koenigii (at dose
of 100, 200 and 500 mg/kg p.o.) or with
diclofenac sodium (10 mg/kg p.o.) 60 min.,
before the test. Control animals received the
same volume of saline solution (10 ml/kg).
Statistical analysis

The results are expressed as mean +
S.D. (n = 6). Statistical significance was

determined by analysis of variance and
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subsequent followed Turkey’s tests. P
values less than 0.05 were considered as
indicative of significance. The analysis was
INSTAT  statistical

performed  using

software.

Results

Carrageenan-induced edema in rats

The anti-inflammatory effects of the
methanol extracts of M. koenigii on
carrageenan-induced oedema in rat’s hind
paws are presented in Table 1. There was a
gradual increase in oedema paw volume of
rats in the control group. However, in the
test groups, the extract showed a significant
reduction in the oedema paw volume. As
indicated in Fig. 1, the oral administration of
methanol extracts of M. koenigii at doses of
100, 200 and 400 mg / kg p.o. 1 h before
carrageenan  exhibited a  dose-related
inhibition of hind paw oedema between 2
and 4 h. The inhibitory effect was highest
with 400 mg / kg. Significant effects were
demonstrated by the extract. Diclofenac as
reference drug (10 mg/kg orally) produced a
significant inhibitory effect comparable to
the extract. Extract and diclofenac exhibited
30.8 = 8.7 and 40.93 = 7.7% inhibition of
oedema formation, respectively at 4 h after

carrageenan administration.
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Table 1: Anti-inflammatory effect of
MEMKL in carrageenan induced paw
edema.
Mean difference in paw volume in (ml.)
Group(s)
1h 2h 3h 4h
0.46 0.66 0.78 0.73
Control
+0.08 +£0.11 +0.14 +0.21
0.29 + 037 + 041 + 0.16 +
DS 0.05° 0.06° 0.10* 0.16¢
172+ 232+ (26.6 + (409 +
10.5) 9.6) 7.5) 7.7)
0.40 + 0.53 + 0.65 + 0.54 +
me MKL
0.13 0.17 0.21 0.13%4
-100
491+ 9.15 + (8.44 + 127 +
5.5) 7.3) 6.0) 6.2)
0.30 + 0.43 + 0.54 + 0.42 +
meMKL
0.12 0.18 0.22 0.11°
-200
155+ (183 175+ (22.8+
13.9) 12.5) 9.7) 10.7)
0.27 + 0.40 + 0.48 + 033 +
meMKL 0.09* 0.14* 0.16 0.08 ¢
-400 (204 + 225+ (233 + (30.8 +
2.9) 9.6) 7.7) 8.7)

Values are mean + S.D. (n=6); values in
bracket indicate % inhibition of oedema.
a=P<0.05 when compared to control group.
b=P<0.001 when compared to control group.
c=P<0.0001 when compared to control
group.

d=P<0.01when compared to standard

diclofenac sodium (DS) treated group
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Fig. 1 Anti-inflammatory effect of MEMKL

in carrageenan induced rat paw edema
Formalin test

Intraplantar  injection of 2.5%
formalin evoked a characteristic biphasic
licking response. The duration of licking for
the early phase (0-5 min) was 49.66 + 1.36
sec and for the late phase (15-30 min) was
83 + 1.26 sec in control groups. As shown in
Table 2 and Fig. 2, pretreatment (60 min)
with different doses of methanol extract of
M. koenigii had significant effect against the
duration of licking activity in the early as
well as late phase, doses of 100, 200 and
400 mg/kg p.o. produced a marked reduction
of the licking time in the early phase (35.61
+6.01, 64.69 £ 3.82 and 75.77 £ 4.07%) and
late phase (69.85 + 5.09, 84.33 + 1.13 and
87.94 + 1.74%), respectively.

Table 2: Effect of methanol extract of

MEMKUL in the formalin test in mice

Numbers of paw % increase in

lickings latency time
Group(s)
Phase- Phase-
Phase-1 Phase-1
49.66 + 83 +
Control - -
1.36 1.26
DS 22.01 + 18 + 5570+ 78.30 %
1.6% 0.89% 3.17 1.22
32.01 + 25+ 35.61 + 69.85+
T-100
3.4? 4.09% 6.01 5.09
17.50 + 13+  64.69+ 8433+
T-200 b b b b
1.5% 0.89* 3.82 1.13
12.00 + 10 + 7577+ 87.94 +
T-400 b b b b
1.7% 1.41% 4.07 1.74

Values are mean = SD (n=6) of licking time
in the Phase-I and Phase-II.

a= P<0.001 when compared to control

group.
b= P<0.001 when compared to standard
diclofenac sodium (DS) treated group.
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Fig. 2: Analgesic effect of methanol extract

of MEMKUL in the formalin test in mice
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Table 3: Analgesic effect of methanol
extract of MEMKL in the hot plate test

Pain latency time (Sec.)

Group(s)
Omin 30min 60 min 120 min
097 + 1.0+ 1.1+ 1.0
Control
0.03 0.02 0.02 0.05
1.07+ 186+ 2.87 + 479 +
DS 0.04 0.02° 0.02% 0.16%
(9.34+  (46.05+ (61.67
4.81) 1.22) 0.81)
1.6 + 1.91 + 3.38 +
1.06 +
T-100 0.06? 0.06? 0.09%
0.04
849+ (37.29+ (4240+
6.57) 3.23) 2.70)
1.83 + 2.46 + 473 +
1.11 +
T-200 0.02? 0.06* 0.12%
0.02
(12.61 £ (45.17+ (5534«
4.32) 1.39) 1.14)
2.93 + 4.81 + 5.79 +
1.13 + b b b
T-400 0.03* 0.04% 0.26*
(14.15+ (65.75+ (77.16 %
3.25) 0.53) 0.47)

Values are mean = SD (n=6); values in

bracket indicate percentage inhibition in

pain.

a= P<0.001 when compared to control
group.

b= P<0.001 when compared to standard

diclofenac sodium (DS) treated group.
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Fig. 3: Effect of methanol extract of
MEMKUL in the hot plate test

Hot-plate test

Diclofenac sodium at a dose of 10
mg/kg and methanol extract of M. koenigii
produced significantly increased the pain
latency, as compared to the control group.
Methanol extract of M. koenigii at doses of
100, 200 and 400 mg/kg p.o. produced
significantly percentage increased in pain
(42.40 £ 2.70, 55.34 + 1.14 and 77.16 %
0.47) 2 h after drug administration as shown

in Table 3 and Fig. 3.
Discussion

The present study provides evidence
that the methanol extract of Murraya
koenigii acts as an anti-inflammatory agent
in rats in acute inflammation model.
Carrageenan induced inflammation is most
commonly used as an experimental model
for evaluating the anti-inflammatory potency

of compounds or natural products [16].
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Moreover the experimental model exhibits a

high degree of reproducibility [17].
Carrageenan induced paw edema is biphasic
event. The first phase is attributed to the
release of histamine, serotonin and kinins.
The second phase of edema is due to release
of prostaglandins, protease and lysosome.
The second phase is sensitive to most
clinically effective anti-inflammatory drugs
[18]. The results of present study indicate
the role of MEMKL (methanol extract of
Murraya koenigii leaves) against
carrageenan induced acute inflammation is
significant. The MEMKL at a dose of 100
and 200 mg/kg suppressed only the second
phase of carrageenan induced inflammation
but at a dose of 400 mg/kg significantly
suppress both first and second phase of
inflammation. The

carrageenan induced

standard diclofenac sodium significantly

suppresses the biphasic response of
carrageenan induced inflammation. So, the
anti-inflammatory effect of MEMKL at a
dose of 400 mg/kg may be due to its
suppression  action on  prostaglandin,
protease or lysosome synthesis or activity.
Two different analgesic testing
methods were employed in the current
investigation ~ with the objective to
identifying possible peripheral and central

effects of the MEMKL. Using, both hot
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plate test and formalin induced paw licking
response in mice, it was observed that the
plant extracts possessed analgesic effects
against both models. The observations also
indicated that the extracts have both central
and peripheral effects. To evaluate for a
possible central anti-nociceptive effect of
the MEMKL, the hot plate test was used
[19] possibly acting on a descending
inhibitory pain pathway [20]. The paw-
licking hot plate response is a more complex
supraspinally organized behavior [21]. The
p receptor has generally been regarded as
the receptor type associated with pain relief
and has been shown to be potent in
regulating thermal pain [22]. Activation of
U, opioid subtype leads to spinal analgesia
and commonly through constipation adverse
effect [23]. Therefore, by considering
several reports, the antinociceptive activity
of MEMKL is likely to be mediated
centrally.

The MEMKL also possesses anti-
nociceptive activity in the formalin test. The
advantage of using the formalin model of
it can discriminate

nociception 1is that

between central and peripheral pain
components [24]. The test consists of 2
different phases. The first one (neurogenic
phase) is generated in the periphery through

the activation of nociceptive neurons by the
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direct action of formalin, and the second
phase (inflammatory phase) occurs through
the activation of the ventral horn neurons at
the spinal cord level. Morphine, a typical
narcotic  analgesic drug, can inhibit
nociception in both phases [25] and NSAIDs
by acting supraspinally can reduce the pain
in both phases [26]. Inhibition of the late
phase is due to inflammation causing a
release of serotonin, histamine, bradykinin
and prostaglandins, which at least to some
degree can cause the sensitization of the
central nociceptive neurons” . In the present
study, MEMKL produced antinociception
against both neurogenic and inflammatory
phase of formalin. The effect of MEMKL
was more pronounced against the
inflammatory phase in the formalin test, the
antinociceptive is likely to be mediated
peripherally.

From the present work it can be
speculated that analgesic effect of MEMKL
may be linked to processes involved in the
prevention of sensitization of nociceptors,
sensitized

down regulation of the

nociceptors and/or blockade of the

nociceptors

levels [28].

at peripheral and/or central
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